EUROPEAN PATENT OFFICE 

Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 



08079904 
22-03-96 



APPLICATION DATE 
APPLICATION NUMBER 



31-08-94 
06206571 




APPLICANT : 



MITSUBISHI HEAVY IND LTD; 



INVENTOR 



NAKAYAMA HIROYUKI; 



INT.CL. 



B60L 5/00 B60L 3/00 G01B 11/02 
G01B 11/16 H04N 7/18 



TITLE 



ABNORMALITY DETECTOR FOR 
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ABSTRACT : PURPOSE: To realize an abnormality detector which can detect the amount of abrasion or 
breakage of pantograph, deformation of the frame, etc., automatically for a train running at 
low speed. 



CONSTITUTION: The abnormality detector for pantograph comprises optical sensors 4a, 
4b for detecting entrance of a train 7 when a laser light is intercepted, an illuminator 3 for 
irradiating the pantograph 5 of the train 7 with light from the side face thereof, a plurality of 
slits 1a, 1b, 1c for projecting a slit laser light toward the pantograph 5, a plurality of video 
cameras 2a, 2b, 2c for picking up the image of the pantograph 5, an image processor 29 
receiving images from the cameras 2a, 2b, 2c, a record display 28 and a controller 30 
connected with the image processor 29. This constitution realizes automatic instantaneous 
detection of the amount of abrasion and breakage of the pantograph 5 and deformation of 
the frame 15. Since the detector has simple structure including no movable section, the 
reliability is enhanced and since the data is collected at high rate, measurement can be 
made even during low speed running of the train 7 and a safety detector can be realized 
through remote operation. 

COPYRIGHT: (C)1996,JPO 



•ISDOCID: <JP 408079904A_AJ_> 




wn*mmft u p> (12) & §g ^ f£ & $g (A > (umw&m&m&n 

#i§¥8- 79904 



(43)&§gB ¥fi£8^(1996) 3 ^22B 



(51) IntCl. 6 


wane* fftimm&n 


F I 




B 6 0 L 5/00 


z 






3/00 


N 9131 -3H 






GO IB 11/02 


H 






11/16 


H 






H 0 4 N 7/18 


E 












Hj^firolU OL (4 7 1) 


(21) iilJlflHI 


#lg¥6 - 206571 


(71)ffig|A 


000006208 










(22) ttiii B 


¥^6^(1994)8^310 




^is=pftEaKA©f*3-Te 5# 1 n 






(TOMB* 
























(72)56K# 


























•fin 








&m&&®wM#*im&~Tfi 1 # m 














(74)f$SA 


&m± mm m wi«) 


(54) vsemv&m 









(57) Bg»3 

t>*4a, 4 b«h, 5fl*7 ®/1>^^57 5 (CfiJSi 

h i— u^sam* »j ? h i^— tfsssgg i 

a, lb, let, nyfVyyh&m&s z>Wkfl>\L 

T«^5 2a, 2b, 2ct. ^^72a, 2b, 
2 c=t0iSfil$:A*-rSiSf!^agm2 9 £, KSS2 
9 fcSI^SnfcES^ilfi 2 8 tfflWSim 3 0 Sit X 
1tZ.t.\Z£.r>T, /0^^77 5©*fil, 71/ 

fc t * fc, «jS*»H»TRli!i»)9*&t»fcJ&MIS 




3L 



BNSDOCID: <JP 406079904A_L> 



—27— 



(2) 

1 

HWMMt©lfiH 

tfyylzmftt-f&XVy bV-— *ffBJ628£. ±I23fc-fe> 
8tt3nfcHtt«L9S«£. ^Siglc&RSttfcSfiUs 10 

[0 0 0 1] 

jflsn*/x>3^57©»i»fflts«K:wr*. ^ 

[0 0 0 2] 

[0 0 0 3] BSfcjjstVO^^Sfct. #p}7©m 

m<DyU-Al 5i, J E-0±at'»#»t ^nfc 2 ft©* 
9 «#©&# 34i. *n*tt©## 3 4 KHJgSn* 

n-ena*aai 6 ts» u-rsm-r s-r o « 1 3 0* 

[0004] ±s?(?lS6SA>^^Tffi5sn, &nih 30 

fr<Dgtf&ifi%5irzt, nyitV-rysoftfrSA:^-? 
DSl3l:sm-tMD, fc#3 4©a5Jg. TO 

[0 0 0 5] ft*©/X>^y^7©Jl#|»aifc*V>T 
M:, 06 (a) !C^T<fc5(c, *W«i«±a5trA>^^ 
77 54MS»Tt5krt*^7 0 35^tt> *© 40 

H«»<tfen««s-rsa£LT*#©«ffljmtonT 

[0 0 0 6] BH^ ^^^77 5 ©Jgtt£&l*T-5 d 
tiCckD. 0 6 (b) Wzmm-?^T£oW%>9>?9 
y5\Z*>tfZ>ftW-3 4-$>yis-&\ 5 ©^E^T »? « 1 
3 ©&^©#&©&ffl#%3nTV>fc. 

[0 0 0 7] 

[BW***ftL.fc3£T-SIIffl «*©/*>$^57ffl 
USteffltr^Tte. k*7^t#;*9©ffifJB{8!£-Mfc 
JliL, AfM>-fO«&£©J#R£iB£LT, iES«f© 50 



!8S?¥8-7 9 9 04 

2 

H{ft£©tfc$&lC.J: 0*Jga£«ttlLTV^c. 

[0 0 0 8] L3&*L£**5. C©^©tfeai^»tB*Stf 
x*A^7©ft#H^ic(r<tDMESti. ft&tfgBft*ft!l 

fisnsfcfe, '\^ix^^im\zm%^^z\t.\mm. 
Jt««^#fe»ffl*©assfcf8^sn5t^ 

[ooo9] *^^ti> ±cwi««ftT*fc»icaa 

nfct>©T. i£**fr*©^WC^:}--£>/1>;$'7*'7 7© 

tDSroM, am. &&©», *5<ktf/t>*;7"7 7 

©*»at*©ft*tH«ffca»i(kwr*c:t*»'r**ft 

B tttft-TS d t * B W fcf -5. 
[0 0 10] 

[RB£#ifc-f-Sfc©©^&] *5!W©/1>^^77© 
JMHftttiSBtt. W*©^tt«***H&LTtt«an 

fc3frt>ij-t. pi5ie-fe>-y-©j5SicE^snfcflawgfi 
n/^^^^^&afiii-r-sai*©^^*/^^ 
©*^9t^^^L*n*nx'j y hv— 

*tIilfttTt*^7i:Xy y M/— !f»«Bi6« 

tttt3tifcHft«L9£«&. ^sgtcig^snfcfa®^ 

y57©»*6«eajrr**at. ■«©!!**»&/*> 
^^97©«at*»-rs*at, 3*7c*s&ii*L 
7 k-A©*»«fci«rrs^aiK: j: D»rtanfcn 

[0 0 11] 

mm] ±mz&^r. ?wt«niA»*jixuT. jtt 

6 © ls-1J%«Mfi-« «#©X U v h 
«»© Ifx** ;* 7*Vt >^ ^ 7 7£zK¥7jfal::#S'JU 

rsiftL, *n*n©a«!^H«ioagg!tA7j-r5. 

[0 0 12] ±|2ia»£A7jUfciS#ffiSS«tt. A> 

[0 0 13] A>^^^7©«S©fE5;V^K^& 
d©*#C»*£n*KPfc«tHLT. «i©**Si: 

-Eg***?.. se>tc. #Btifcn>5'7'57±ir*tt 

Sttic©X'J y hW— tF^Sg«^©#^fegtrt3^T 
©3^7C^&H-ffb. 7P—A©^S5^iie)-5. 

[0014] hm\z^r)n?>nrcn>^if9y(o»n 

[0 0 15] 

[5lffi0i|] *5SK©-**«fc#-5/1>^^77©Sm 



BNSDOCID: <JP <0807S904A I > 



—28— 



1 



3 

tkttimszm i t^fo m i tzTHttmmmz&zmw 

4 a, 4 b, -^®7t-fe>-9-4 a OiS^trgaigStlfcM 
BJgg3, ±IH3t-fe>-y-4 a, 4 b©t£Bfeg±»)jiA 

k'Tt*^5 2a, 2b, 2c. gtrt*^7 2a, 
2 b, 2c ©ffi«fc-tn-enBR*nfcX U S> h U~ !f 
ISSla, lb, 1 c, ±E3tfe>*4a, 4bti 
«Sfi3tlff**^52a 1 2b, 2ctX'J->hI/ 
-1f38fi«la, lb, lc*s««Hc<tO^BfS*lfcH 

®® t mmw2 9, &£zfmm&mwmm2 9*ts»an 

fzEMm*mK2 8 tWffilgS3 0 Stta/C^S. 
[0 0 16] JngBiCi^T, ?J*7*»JlA»*affU 
BffeOfiffiiriiJ^U 3£t>f4a, 4ba»£©U— !f 
*£S8rT3i, fOTPiSM3 0tJ:*WPfcJ:0. XU 
? hU— !f9ES8l a, lb, 1 c VyY 
£t$[#U ff«^72a, 2b, 2cW 

>*^5 7 5£««!-t£. fc*, ±ia*^7 2a, 2 
b, 2cH, SWt7 7i^fT#©fc©, i^v-vy^ttk* 

[0 0 17] ±12^^**^92 3, 2b, 2cfc<kD 

[0018] *^*©«ta», mmetommz 

^fc-TD^l 3 £fg#ttT^£j&«, Z.ixi)m^Ltc^ 

[0 0 1 9] 02 (a) fC&Vvr, ±ffitTt*^7 2 
a, 2 b, 2 c#>£A#3ft;fc# 1, #2, #3iS^l 
0, 11, 12 tCfi, mMf<tlfrX>)y YU— tf369© 

[0 0 2 0] IW-jt. X'J v YV— tf3fc9©3S&£ 
Sdt*t-e#s„ d©X'J-/M'— tf3fc©il5£h 
[0 0 2 1] krt*^7 2 btJ:r)»»snfcJRH« 

nil 0 2 ( C ) t^-r±5(cHfi$as#&sft-5 

£©H& lltti51 2Ii> *ft4 8 OliTlS 
/t>^^77 5 ©SM$S©Bf£ h 0 £^©ff-o TiK £ 



(3) #^¥8-7 9 9 04 

<f 

[0 0 2 2] mz. ^>^y775fflggt7U-Al 
5©^Jga©^^^f3ViT, 0 3 £ffl^TBK93f 

Tff5t>©T*t), z:©i££fci, &©<fc -5 

-5. 

[0 0 2 3] Wft, XUy hW— »f*jKi|l a, lb, 
lcHifrt*^72a, 2 b, 2 crt»£— Jt©J0lL 
©feg(CfcSfcJ&. XU7I- tf3t 9 tt-^©^ST 

J0 a, 11a, 12al:mA«)tg, HfSti! *S 
y. 7ilnl©^f$**5fc©Sn, flilOb, lib, 12 
bfc^£B©££ttjB3tf«I, frC, yi Jjfaatmtfi 

[0 0 2 4] HI \ZiK?rt>i? if 57 5lt> £JSLTV> 
571/-A1 5^^-T5i:«<. u©M>?^77 5 
©fg£«. 03 (b) , (c) , (d) t^TLl, L 
2, L3ffl&B**«fr5;:tt±Dfo^S. 

[0 0 2 5] Ep-fe. 7k-Al 5©SEJ£i&%V:><t#te0 

3 (c) fc^-r.ticucnaotcMtttD. 7u- 

a> Al 5\Z&MW$>Z>t^ttm3 (d) t*-r«t5C7K¥ 

Hi 7icWL-T^-rs„ tjia©03 (a) \zmtm& 
xmumzzr,. *©h«**«>s. 

[0 0 2 6] Y=f (X . Z) 
Z = g (X . Y) 

Z-<DW%&K>n>9i?77S<D&%t7V-I± \ 5©j£ 

[0 0 2 7] ^(C, /1>^^7 7 5t^D^giJ»©^ifi 
^mi'-3V>T. 03 (b) \z£K>mW?Z>. 03 (b) 
\Z?f;T£5\z, rtypifyy 5\mW$iW3\z&r)mffi 
30 ©fiVsft«*»5BaWSnT45D, Hffll 6 

MC^fefe, C©H»J:DfWil 6©**Sttt«ft 

[0 0 2 8] ±IBtrj;OHIS®31gB2 9fft6hM 

[0 0 2 9] ±E©J;5{C, **JfiCT«C«5n>^^5 
7©S^ffl^B(±, 3#©#;*7T&1$:, ff3K© 
M>*i^7©JH«£Jfgj£U n>^^97©PSE»6St 
40 iJ«, 7k-A©*^S^H^Fi^mT$5*i, 3 6 

tc, *^7©^»*i9jn-rsrtic*D. n>?i?y7 

[0 0 3 0] 04ii. ***«C«*K«fcJ:DfTton 
53x-3'©Mffl{Ct3^T©Ma^)«S7n-5 1 ^- h 
t^bfcfe©TabD, HTu©7D- ^v-hlc^oT 

[0 0 3 1] ?I¥;7*tiiAL, 3fe-fe>-y-4 a, 4 b^e. 
© W-if3t©a»r 2 1 *tff tons i. b'x^TJ ^72 
a, 2b, 2cdV1>^^77 5©##2 2Sfr^. # 
50 1, #2, #3BilO, 11, 12&f5„ ^©18^ 



BNSDOCID: <JP____4080799(MA_.L> 



-29— 



(4) 

5 

io, li, 1 2iiH«stts^B2 9tcA*sn. mm 

W 2 9 t±B$i©U©ifliii 2 3 £ff K ;i>'^^7^5t 

[0 0 3 2] ggt-iT. B&gL3&a2 9^>^if^7 
5 tBBItSnfcX U >y h U~ifft9 (Dfflffl 2 4 £ff U. 
CCOU— if3fc9CD&3h©Baiii2 5*fi-aT. «^3 1 
^^ffi-TS. 3 St. /^??775±OLl. L2, 
L 3O0:Sfc^V^T3^7C^g*H-J|:2 6 U fiijS©3t 

2 7&*®r, yu-A(Dm^3 2^nm-n>. ±m\z 

[0 0 3 3] 

*mw<on > & tf ? 7 o&ytmmmw 

&©tf^-*l;*7<fc, ra*^5<fc0H«2:A*-rSHS! 

mmmmt. mmwizimzttmm^m&tmmm 
is, 7i^-A©s®*^«ie5i'^ii§^»^Fir«tm-r-5 

\Z t> aiSf 5 E t j5«T#. jglIigf£©fca££ft©i65V> 

[0 1 ] **W©-^jfiWfc«5**«{«S«ffl«SlH 

[0 2] ±E-**«te«*^>^y57©JW6«»3e 
©«WHT?. (a) ttX'JyhU- tfSfeWKUtanfctt 50 
^©H«!, (b) \t¥y"-ttl *?\Z£r)tik#i$nrcmM 

«, (c) tiias!Ma^nfcH«!©siHj®T*5. 



#M¥8-7 9 9 04 

6 

[0 3] ±tB-*16WCf£5:7V-A©»S&l5£©ifc 
930T?. (a) l±3&7CifSJ, (b) li3-&©Hx^* 
^5CJtDJt«Sn«:H*felS'&b&«ai, (c) tt7 
b-A[C«»*s*5^ (d) A 
V>»£©t!MB0T*3. 

[04] ±E-safc«fc«5ja3a^«ft*f 7n-HT? 

[0 5] n>^ifyy<Dmmm-C. (a) ttflBH. 

(b) bosh-css. 

[0 6] ^*©gg©i5JBJ0-c, (a) ttJHBH. 

(b) tef£ffll»HJI0T*-5o 

[ft^©IftBJ3] 



1 a, 


lb, 


1 c 




2 a. 


2 b, 


2 c 


5 


3 






MSB 


4 a, 


4b 






5 








6 








7 






MM 


8 








9 








1 o, 


1 1. 


1 2 


m«L 


1 3 








1 5 








1 6 








2 8 








2 9 








3 0 






IHfP&ff 


3 3 








3 4 








3 5 









BNSDOCID: <JP 408079904A I > ^0 



(6) 



#H¥8-7 9 9 04 



[04] 



20 




YES (M"9957«#6&) 
22 



2? iSj^^3§1 
16 *!H 



2.3 



24 



25 



*2flH&9lrtfltfh#)«ft 



2(5 



27 



2d 



BNSDOCID: <JP 408079904A_ 



-32— 



I 




